(polyacrylamide:bisacylamide = 23%:3%) electrophoresed in 1.5x TBE buffer at 90-95W (50 °C).
The gel was exposed to a phosphor screen; scanned on Typhoon 9410 PhosphorImager instrument (Amersham Biosciences).
Steady-state FRET measurements during initial transcription. All transcription reactions were carried out at 25 °C in 20 mM Tris-acetate buffer (pH 7.5), 10 mM Mg-acetate, 50 mM Na-acetate, and 0.1 mM EDTA. Ensemble FRET measurements were carried out on a FluoroMax-2 spectrofluorometer (Jobin Yvon-Spex Instruments S.A., Inc.). 100 nM dye-labeled promoter DNA was mixed with 120 nM T7 RNAP followed by adding 1mM 3'-dGTP or GTP, or/and 0.5 mM other NTPs (or 3'-dNTPs). FRET efficiencies (E) was quantified using the sensitized acceptor ((ratio) A method) (Clegg, 1992; Tang and Patel, 2006) . Mean D-A distances (R da ) was calculated using Equation 1 that relates E and the Förster radius (R 0 ) of the dye pair.
R 0 values for the TAMRA-Alexa 647, and Cy3-Cy5 dye pairs were determined under the experimental conditions of initial open complex formation and under the conditions of transcription stalling (Supplemental Figure S3 ).
Single molecule FRET measurements. Nonspecific binding of T7 RNAP was minimized using sample cells coated with mixture of PEG and ~2% biotinylated PEG (Nektar Therapeutics, AL) as described in (Rasnik et al., 2004) . Biotinylated DNA duplexes bind specifically to this coated surface with NeutrAvidin (Pierce, IL) treatment and can be imaged by wide-field Total-Internal-Reflection (TIR) Microscopy using a 532nm diode laser (CrystaLaser, NV) for Cy3 excitation (Rasnik et al., 2004) . Images were acquired with 30 ms time resolution using an electron multiplying charge coupled device (CCD) camera (iXon DV 887-BI, Andor Technology, CT) and custom C++ (Myong et al., 2005 
where γ is the ratio of change in average acceptor intensity (∆I A ) to change in average donor intensity (∆I D ) before and after acceptor photobleaching (Ha et al., 1999) . The most probable γ factor was calculated from 25 molecules after their acceptor undergoes photobleaching for each stalled position of the T7 RNAP-DNA complex. All measurements were taken at 21-23°C in 15 mM Tris Acetate (pH 7.5), 50mM Sodium Acetate, 10 mM Magnesium Acetate, 5 mM DTT, 0.1mg/ml BSA and an oxygen scavenging system ( ~1.5mM Trolox (Sigma-Aldrich, MO), 0.5% (w/w) β-D-glucose, 165U/ml glucose oxidase and 2170U/ml catalase). Concentration of T7 RNAP, GTP/3'dGTP and each of the rest of NTPs used was 10 nM, 1 mM and 500 µM respectively. 1, DNA duplexes contain consensus sequence of class III T7 promoter phi6.5 from -22 to +6 except for seq5 with a point-mutation at +5. Designed sequences on downstream DNA allow initial transcription to be stalled on various RNA lengths with limiting nucleotides. 2, For the clarity, DNA sequence upstream of -22 of both SM-1 and SM-2, (5'-TGGCGACGGCAGCGAGGC of the NT), was omitted in the table. A complementary strand named B in the text was 3'-avidin-biotin tagged and used to immobilize duplexes SM-1 and SM-2 to quartz surface. Table S2 incubating T7 RNAP (120 nM) with dye labeled promoter (100 nM DNA seq5, Table S1 ). The IC 2
Supplemental
was generated by addition of 3'-dGTP, IC 3 with GTP, IC 4 with GTP + 3'-dATP, IC 5 with GTP + ATP, IC 6 with GTP + ATP + 3'-dCTP, and IC/EC 8 with GTP + ATP +CTP. The concentration of 3'-dGTP and GTP was 1 mM, respectively, and rest of the NTPs was 0.5 mM each. FRET was measured between dyes on DNA at -4NT(Cy3) and +18T (Cy5) in free DNA (seq5 , Table S1) 
